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Intelligent breast full volume ultrasound in differential
diagnosis of granulomatous mastitis and
invasive ductal carcinoma

ZHANG Hui, QIAN Linzue”, LIU Hongyan
(Department of Ultrasound , Beijing Friendship Hospital, Capital Medical
Uniwversity, Beijing 100050, China)

[Abstract] Objective To explore the value of intelligent breast full volume ultrasound system (IBUS) in differential
diagnosis of granulomatous mastitis (GM) and invasive ductal carcinoma (IDC). Methods Ultrasonographic data of 36
GM patients and 76 IDC patients were analyzed retrospectively. Multivariate Logistic regression model was established to
screen out the main ultrasonic features. The value of differential diagnosis of GM and IDC, the diagnostic efficiency of
Logistic regression model were evaluated, ROC curve was drawn. Results Multivariate Logistic regression screened out 5
independent risk factors for differential diagnosis of GM and IDC, including pull and gather sign (odds ratio [OR] =
44.33), calcification (OR=23.08), halo ring (OR=20. 35), catheter dilatation (OR=19.01) and crater sign (OR=
14.40). The accuracy of IBUS in diagnosis of GM and IDC was 91.67% (33/36) and 89.83% (53/59), respectively.
Conclusion IBUS has good diagnostic and clinical value in differential diagnosis of GM and IDC.

[Keywords] mastitis; carcinoma, ductal, breast; ultrasonography

DOI: 10. 13929/j. 1003-3289. 201901060

B IR T RE B LS A it

M SRAE YR

KOEVBERMAF Ao
CEAB B R MR L A S BE A L JE 3T 100050)

(# ZE] BH K RIIREETURS R ABUS) %5012 W P 28 ik 3L AR 28 (GMD 581 14 58 8 (IDO) I M ..
FiE BB T ZR BIESE Y 36 1) GM 1 76 i) IDC & (LI 4D 1 IBUS SEAR 2Bk, 7 Z K Logistic [l )45
AL G L ) 2SR A R IR PR B 2 M GM 5 IDC M .l 2 58 1A A B RER  PE Logistic [MAREAYFE
EEAL (36 4] GML59 ] IDO) YIS WiRkhE., R LN E Logistic MIIAMEH 5 N4 H2 W GM 5 1IDC 42k 37 16 16 ]
B ARRN“FERIBEE LR L 44. 33) A5AL (L # I 23. 08) R &I (UL 20. 35) VR EP 3 (LHLL 19. 01 F1“ 2k
L A AE (O3 HE 14, 40) , Horpre 42 iy AR AIE SO0 3 b B KA 2 ST f 6 32, 48012 W GMLRT IDC Je A . IBUS 2 W7
GM [ HER R A 91. 67 %(33/36) ,i2 W1 IDC K HEHRH K A 89.83% (53/59), #it IBUS K52 H GM 5 IDC H A &8 &
Hrid

[xgim] FLRE:®. S8 A0 BAEaA

[HE4S%ES] R737.9; R445.1 [XEERIRE] A [XEHS] 1003-3289(2019)08-1210-04

(EE B ] dbati s pe & R 8 0 A A 55 35310 (DFL20180102) .

[E—1EHE] RE Q981 Zr b K N AL, EVR BRI, W55 W FUARE A 127 . E-mail: 28306568@qq. com
(EMS1EE] BRpk o 0 B8 ) R 24 B b o A 1 IR e 8 75 B, 100050, E-mail: gianlinxue2002@163. com
[(WFEE] 2019-01-14 [f&E BH] 2019-06-06



A [ BE A AR AR 2019 4E58 35 2% 8 ] Chin ] Med Imaging Technol,2019, Vol 35,No 8 e 1211 -

AEml 2L A ZFE M 2L IR R (granulomatous
mastitis, GMD I RFFAEAS S AL, 7] {3 31k FL R i B
1 TG I S SR G E AR . A AT 2 F g R B GM
M FLIR R VBN 1. 8%, B — @ G 1) , By Ktk
T ER BT B M L. T RIRE GM
RIRFREBAE TGS, HEE R A LR B
FE R A H A GM R M
(invasive ductal carcinoma, 1DC) [¥J#8 75 RIAHLL, 5
HiRie., HaeI I em S R4 (intelligent breast
full volume ultrasound system, IBUS) & ¥ If = 4k i
PR AT Jre LM e AR T PG A B 4 e A
HEENZWHE R, SER2H GM 5 IDC B A7 &%
B . ASWFFE S L2 B 20 B SS9 GM 55 IDC &
1 IBUS FHIE . 5 76 R %5 5012 Wi 32 2 %Ki
1 #RERE
L1 —fBekl  #H 2017 45 10 H—2018 42 3 HF
IR Bt 2888 P2 W Ry LR ST BB 207 )L 1 S Ao
AERY 28~T71 % FH(49. 4+12. D%, BEHLI N ILE
AURNGGE A, S Al 112 B, £ 45 36 1 GM. 76 fi
IDC; k4 95 B, 40 4% 36 Bl GM,59 §] IDC, 4 A
B O LR 25775 s %z 52 2 0 196 s L B 9% ) 5
e QIR TR e R AT 58 . HEBRARME . O FLIRA ] 2
B A AE s QFLIRLL I B 2 AN RE T A2 K J7 s QFLIR N
R 2SN O) e SN DY T THIOEN 3543
KRBT 2 HEAREENS. A BEHESE
HEE .

L2 U5 RIS 8 AR 0 58 BT A BR 2
" IBUS BE3 & REFL I 2 & R 40, 3 Bk IR
5~12 MHz Vg &£ # {0 kb, 58 5 5 58 XU 3L AR JF F 52
WP . B AR TAE S - R 15 em & 48 BER A
FAH A 38 24 0k A S B R T W 23
X BN L A, A7 LA B TE R AT R A 2 R
XT3 B R A R S R R DX Sl AT R 0 R A R A
gk R B A ERAL 2 1BUS & FH AR T AR ol 47
B ab 3,

1.3 REM&aHr w2 %84 10 L EFLRE S 2
50 ERE X IBUS B #4740 01, B WA — 3
BF, AR IR G 00 S e 5 R e A 25 1 . A el R R4S
g kR R B AS AR L A A A R R AR VAR
SRR R KR YRS, R R
SEVAIE Ry ek R T PG s ke A1 Bl R SRR 43 A ) v [l
7 K O J i 0E R A 2 SUCE IR A R R AR LA
“ L E AR Sy ek R T S b e SR - [l SR

Il 7 A B) A AIE 42

1.4 Siit24r 8 K SPSS 21. 0 883+ 4 #r k4,
WD A R LR, ETLRARE, U LR
XoF 75 A P RRAE 34T BRLTRL 2R 43 B LA B2 R O DR AR 4t
FAREIRAAE Dy B AR i, #E5r Z I Logistic MIFBIAL,
TR B R A E A A KGR T £
HZE Logistic [FA R XF GM Al IDC A9 12 I 5L fE .
P<<0. 05 W ZE R A G E XL,

2 H#HR

2.1 RHEFESN LRABEP . AENESNERD
~ GM 5 IDC & w A i h 23 e & ki ”
fE R R YIRS fh 1) 22 R Gt
BLCP ¥<20. 05) , T P H ik B 2% R ¥ R 48t 2F
B (PY¥>0.05) . W%k 1 KK 1.2,

F 1 A GM 5 IDC i kA IE 4 /Y

BALPR 2R A3 B 2 R (D

K% GM(n=36) IDC(a=76) ¥ 1E P1E
JEEUE=S7N 37.22  <<0.01
¥ 7 60

H 29 16
BI 14. 67 <0.01
F) 19 13

ASFL I 17 63
£ 3.51 0.06
<1 15 45

>1 21 31
“Hl AR 39.49  <<0.01
& 31 19

H 5 57
“aE i REAEVIE 66.58  <<0.01
x 33 11

H 3 65
jug 1.59 0.21
H 7 8

N 29 68
FEY K 22.89  <€0.01
¥ 27 21

H 9 55
51k 29. 54 <0.01
J 32 28

H 4 48

2.2 ZWE Logistic MEAH  FHRHZSHA R
THF B U (5 BB S 22 5 Al e 8 7k kil
FIPAE 2 R SR A Ak 5 PR 3R 5% W) i o, SECHE R 1B A8
M ATZHE Logistic FIF4HT . MIH R « Logistic
(P)=—42.504—22. 242 X JAl 1 B3 +20. 109X “ K 11
FIVAE+42. 824 X “B R REE+21. 766 X T 7K +



. 1212 - [ 2 25 AR 4 R 2019 4F4E 35 4545 8 ] Chin ] Med Imaging Technol, 2019, Vol 35,No 8

B B#FL.38 %, GM,UAFLK AL B AT 9w Ty 1), e bR 1T 1A 45 0T UL AR [o] 4 22 26
LT 2 K51 e PR T A5 A A i R AR

22. 408 X A5 4k , Horp 22 R AR E AL b (44. 33)
KA phS7 R & (% 2),

F 2 LM EZHE Logistic 5MHrds 5

A ik i 1 R e A Pfd At
Jilih 23 1.57 10. 09 1 <0.01 20. 35
“okal g iR <<0.01 4.13 1 0. 04 14. 40
“HERLIRAEE 1.47 34,06 1 <0.01  44.33
FEY K <0.01 8.75 1 <0.01  19.01
51k <0.01 12.81 1 <<0. 01 23.08

2.3 ZWE Logistic MIHJ7 B AE R4 912 Wi sk
it K I uE 4l 36 #l GM 5 59 il IDC 18 A # 7 #)
Logistic PIAM T AT I0E, 45 R B, Bk, £
K% Logistic [01H 77 F2 4 GM H W #E#f 2 R 91. 67 %
(33/36) , XF IDC HI Wi 1l K A 89. 83%(53/59),
3 itig

GM J& T A B etk eas ™, 5 MR bk 22 25 4 % .
fifr pe 7 GM PR R LY A 3 B0k 2L IR S 5 5
i B ) i e LA 5 R 12 R IDC L iR 12 BUE IR IR 7 &
WA ARRRYEEED . GM (s 32 90k 545 BE 2 4
PRI JE A IR A REMMR N S8 N R A R
B K bR A Ay T WA R IDC & T
o T S T R i L P A DL — R AL
BRI iR 4 B T IR A A R HLAHES TR L )
JRLF R AU 45, GM 5 IDC 78 R B ¥ R 8
R B BT A AN HEI) L 11 % T, PN R L AN 4] A U
R Ay TR A

WEgE " R0 L IBUS X 3L AR B9 K 3 B 3L A 5
PERT AL BBV S I W e 01 34 T 5 e s .
AHFFEXF 2 GM 5 IDC ) IBUS $:4E , I % fr A5

B2 ®BEL.43%, IDC,LLFLL . 45

AR HEAT B R O BT L R B B R R HE X S il
GM fil IDC B4 it12¢ 5 X (P #>>0.05), GM #Z&—4
g KRR SR, Bh R R ZR8E . M IDC 1
13K A BN iy = W P S R Sl N E 20 o S N T
IBUS &% 5 # J5 n B0 7 i kb B J& R4l 40, {0 AR
WF 5T 45 A R el R T b e ) AR L X S 0] R SR PR
ARG X . Wang 25550 9 kb i1 1K [v] 7 2=
I R AN G R - ] 7 30 B R R e B ) 4 A L o b
JE 1 A R AEAE LK 17 AE B g R 8 Ak A O
xR

AHFFT T 21 5 P, 85.53% (65/76) IDC H #R
“ERREE, Logistic A Jr 2t 3 B H 12 W f #4
A (44, 33) 2% 5 GM H1 IDC 5t A M 18 i 36 4% .
“AE R R AR AR WY L G R B, AT AR S O bR
Az K e A RS T FL AR UL PR LA B A RSN 38 ST L A
P o] £ J8 L IE # BR AR 21 42 AL Cooper )47 55 A %5
WA 25 A R 5 LM g T 6] 1) 2T 2k 2 2 4 20 v v
WA G, WRIT O LI A R R AR AR 12 W B AR
i 4 R R BE R 100 %6, HER R Ry 96. 800, ASBIFSR 5K
B2 36 5] GM B b 3 {1l B A R R AR VIR L AT e S
P T b e o7 3R v LA R K e A e AR b S R Sk
TR 77 B8 5 T i B L R s A R EE R Lt T . FL
Ji o A DA A 04 2 285 B 43 At ke ) By R PRl A R B
XLIDC WS 6K 22 32 Bk 78R 4 At IBUS X
TS A A B TR R R AR Y S
HEBH R, 63.16% (48/76) il IDC i 4 & BLAS 1L , B
BET GM B (4/36,11. 11 %) 5 P 370 45 1k 1 12
AL 0 A M o B0 e ke Py 34 AT g o B AL O
Pt o TS A U O IR U AL B . 4R S
NG ER TN S o = R S I N e AN S e £ N 1]



A [ BE A AR AR 2019 4E58 35 2% 8 ] Chin ] Med Imaging Technol,2019, Vol 35,No 8

+ 1213 -

IBUS 7] DL 25 2h 48 WA 5K 2 48 3BT, Bon i A8
SERCR 2 B 5 I R SR RSN
SR AR SR A P IDC AR JE L S T
SRECH BT GML R I 3 S Wi A &
B X HAh, GM 7R SR A BT LA O %% ) i e R
S BR I I AG G [ R R O L X S GM YR
PR SCON RANMRIE A . ASHESE SC5 4 80. 56 %
(29/36) GM 7] & Bl 722 J&] 31 2= ¥R, 21. 0596 (16/76)
IDC A] & B J& sl 30, 5 72 i 4 0 25 R 2R L, JH &
AR SEDOTHR S Il T AE 2 IR AR AE I IDC
(10 68 A 2R 2 H A RE LR ASE , O e ] R ) 5 S AR 38 5T 2
T, IBUS &30k b B J8] 301 52 0 5 bk mp - 1m0 7 G [
FEAHT] . ABESE S 2H A B 13,8920 (5/36) GM It
75.00% (57/76)IDC L« K 1l 07 4E , 5 J 42 4 20
25 AR —3,

AT AH 2 4 R A T AR S5 R BR L 56
IEH P LN FE Logistic AR GM Hl IDC )i
U 9 B R B 8 e L A 36 1) GML AR 3 R A K B 33 451
(33/36,91.67%),59 il IDC H & v ik 5 ) Wr 53 1)
(53/59,89. 83%),

AR R BRPE - D IBUS 7K B 58 7 i &t 19 i 4t
TG A A R Ik L4 R e O AT s M (% © Xt
IBUS B & 1 fifk 132 1 ) W7 55 B2 Uil 28 36 45 O, 1l BB A7 7F
— By s OFEAR K AT BR . #ES7 1 Logistic 1181 Y Fil
0 o R 2R AT RE 32 B — RE R

2 LIk . Y 1% 1 2 0 1k A B 12 DB LR e
Hemt, B A N IBUS #6477 256 i A5 Bl FHERf 2 G

(&% k]
[1] Baslaim MM, Khayat HA, Alamoudi SA. Idiopathic

granulomatous mastitis: Aheterogeneous disease with variable
clinical presentation. World J Surg, 2007,31(8):1677-1681.

(2] B, XUk, 22 5007, 45 1A 20 i P L IR 4% ) 8 7P 3 B R I R g 31
SRHT . R A AR R L 2011, 27(11) :2246-2249.

(3]

[4]

(6]

7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

LA, ThRER, w0 R 2R AT T L AR 8 55 PR 2 i L R 8 1
SANZIE . P AEFLIE R A4 7 (B F D L 2008, 2(1) :103-106.

FEEN A, WA, AR, SR A SRR A A AL
% FH A3 G A ) 2L AR 12 W AN (L 1 X B 9T . R AR R AR
Z&i,2018,27(4):323-327.

SR SR, b 43 A L R IS I A R A 4 A5 T 4
412395 K ER (PR Rk 56 & 8058 5 B 2% B F, 2018, 2

\}

(16):25-26.
XVMFEs 2R BB AR B LT, 55 . H B FUAR 4 25 B A% 76 I i e 0 5L
BRAEE 12 W b R A MBI DK E AR R 2% 4% 5k, 2018, 20 (4):
244-246.

bk, BRbE, e 2, 45 A A 3L IR 2 A B TR FLIR 5 AL P
S R N L BE 2 AR OR 2011, 27(7) 1 1378-1382.
Wang ZL., Xu JH, Li JL, et al. Comparison of automated breast
volume scanning to handheld ultrasound and mammography.
Radiol Med, 2012,117(8):1287-1293.

Wiife i Y =, BRI, 5. A 3 FLIR 2 2 BUSIR E k m « 9s 2R
AR % FL G A2 32 W A (8. i A8 IR 2 R AR AR (B FRRD) L 2018,
15(12):948-952.

Chen L, Chen Y, Diao XH, Comparative study of

and handheld B-mode

et al.
automated breast 3-D ultrasound
ultrasound for differentiation of benign and malignant breast
masses. Ultrasound Med Biol, 2013,39(10):1735-1742.

Kaltenbach B, Brandenbusch V, Mébus V, et al. A matrix of
morphology and distribution of calcifications in the breast

analysis of 849 vacuum assisted biopsies. Eur J Radiol, 2017,
86:221-226.

Be RBE. A B FLAR & A BUSAR 5 8 B 75 7612 W L IR 608 16
R R . S BE 24545 2, 2018, 19(3) : 259-260.
Watermann DO, Foldi M, Hanjalic-Beck A, et al. Three-

dimensional ultrasound for the assessment of breast lesions.
Ultrasound Obstet Gynecol, 2005,25(6):592-598.

Wang HY, Jiang YX, Zhu QL, et al. Differentiation of benign
and malignant breast lesions: A  comparison between
automatically generated breast volume scans and handheld
ultrasound examinations. Eur J Radiol, 2012, 81 (11 ):
3190-3200.

FEN R, AR, KRR, A5 LI kR AR IR e R I AE R i
M fE . v E R B 2 R, 2014, 30(11) :980-983.

JAZEAR A v e, A A 34 A BUSUG FL e A IR v

1R BV FRAE 43 AT AR B S S 1R 2%, 2017, 26(2) : 174-175.



